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ON THE STRUCTURE AND FUNCTION OF THE PRO- 
VENTRICULUS OF GRYLLUS PENNSYLVANICUS 
BURM. 


By E. Me tvitite DuPorrts, 
Macdonald College (McGill University), Canada. 


There are two explanations generally given of the function of 
the proventriculus in insects. The earlier writers regarded this 
organ as the analogue of the gizzard of birds, an organ for the mas- 
- tication and comminution of the food in its passage from the crop 
to the mesenteron, hence the terms “gizzard,” “gesier,” “‘Kaum- 
agen.” 

Another view, and one which perhaps has now the greater 
number of adherents, is that the teeth of the proventriculus have 
no triturating function but act as a strainer or grating to exclude 
solid particles of food from the mesenteron. While some writers 
deny completely the comminuting function of the proventriculus, 
others are willing to admit that in addition to its straining action 
it may sometimes have a triturating action. Still others hold that 
one of the chief functions of this organ is to thoroughly mix the 
food from the crop and prepare it for the action of the digestive 
juices in the mesenteron. 

The writer hopes to show from a study of the structure of the 
proventriculus of G. pennsylvanicus and of the condition of the 
food in the crop, the proventriculus and the mesenteron, that in 
the Gryllide the proventriculus has a definite triturating function. 
The descriptions are limited to G. pennsylvanicus because for his 
purpose the armature of the proventriculus in all of the Gryllide 
studied by him is essentially similar. 

As the proventriculus of other species of the Gryllidz has already 
been described the structure will not be given in very great detail. 

The anterior division forms a tubular neck leading from the 
crop. The intima is thrown up into six folds each bearing ten 
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transverse rows of backward-directed bristles (Pl. V, br.), a few of 
these bristles, especially in the posterior rows, occasionally develop 
into small chitinous teeth. The tunic of circular muscles (c. m.) is 
only two or three layers thick and in each fold there is a band of 
longitudinal muscles (Pl. V, Fig. 2. r. m.). 

The posterior division of the proventriculus is broadly oval and 
contains a complicated system of strongly chitinized teeth. The 
tunic of circular muscles is well developed, consisting in some 
places of ten or twelve layers. Within are six dental folds 
continuous with the folds in the anterior portion. These folds 
are separated by means of chitinous partitions (Pl. V, ch. p.). 
In each dental fold there are normally ten transverse rows 
of teeth, each row consisting of seven distinct teeth all directed 
backward towards the mesenteron. In the middle of the fold 
is the median tooth (m. t.), the only unpaired tooth in the row 
and the one which projects farthest into the lumen. At its 
apex it bears four to six sharply pointed, strongly chitinized 
median denticles (Pl. V,m.d.) and at each of its basal angles a 
single sharp lateral denticle (1. d.). Immediately in front of the 
median tooth is a pair of lateral teeth (1. t.); viewed from the inner 
side (7. e., from the direction of the median tooth) these teeth are 
narrowly wedge-shaped; from the outer side they present a narrow 
curved surface around the edge of which are arranged eight small 
chitinous processes which convert this tooth into a grinder com- 
parable to a molar. Behind the median tooth is a pair of large 
blunt pad-like processes (i. b. 1.) not very highly chitinized as com- 
pared with the median and lateral teeth, and covered for the most 
part with a short yellow pubescence but on the anterior side with 
rather longer and stiffer hairs. Next the chitinous partition on 
each side is another brush-like process (0. b. 1.) bearing a very 
sharp backward curving tooth. The two last described processes 
are termed by Berlese i lobi a spazzola so the writer has called them 
respectively the inner and outer barbated lobes. 

The cells of the single epithelial layer of the chitinous partitions 
are clearly marked off. The epithelial cells of the various processes 
are not so distinctly marked, the numerous nuclei of the epithelium 
being very closely packed. Within each row of teeth there is a 
muscular band (PI. V, Figs. 4 and 5 r. m.) which pulls the teeth 
outwards, enlarging the lumen and opposing the action of the 
circular band. 
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Examination of the structure of the proventriculus with its 
complicated system of teeth—the sharp denticles fitted for cutting 
and tearing, the lateral teeth fitted for crushing and grinding—and 
its efficient mechanism for powerful compression can hardly fail to 
convince one that this organ has a definite triturating function; 
but the evidence does not lie in the structure alone but also in a 
consideration of the condition of the food in the crop, the pro- 
ventriculus and the mesenteron. 

Plateau, one of the foremost and most authoritative exponents 
of the theory that the proventriculus is exclusively a strainer, has 
shown in support of his contention that if a cockroach feeds on 
food rich in cellulose, which is not digestible in the crop, fragments 
are found unaltered as to form and size in the mesenteron. If it 
consumes an abundance of farinaceous food, starch granules which 
escape digestion in the crop are found uncrushed in the mesenteron. 
-To the writer this evidence does not seem conclusive because if 
the proventriculus were efficient as a strainer, all large particles 
should be excluded from the mesenteron no matter what their 
nature, and we should find much solid food in the crop and only 
liquid food or finely divided solid food in the mesenteron. On the 
other hand, if the proventriculus has a masticating action, tough 
substances such as cellulose would be imperfectly triturated, while 
bits of food as small as starch grains might easily escape further 
comminution. The condition of the food in the different sections 
of the canal would depend on the nature of the food ingested. If 
the food is soft and easily crushed the contents of the crop and 
mesenteron will be similar to those described where the straining 
action is postulated. If the food contains hard or tough particles, 
not easily crushed, these will be forced through the proventriculus 
and solid particles of food will be found, not only in the crop, but 
also in the mesenteron. 

An examination of the digestive canal of crickets which had been 
fed on miscellaneous food, including dead crickets and locusts, 
revealed the fact that the particles of chitin, quartz and woody 
tissue found in the proventriculus and mesenteron were fully as 
Jarge as any found in the crop (PI. VI, 1, 2, 3). 

The crop of crickets which had been fed on dead insects con- 
tained large particles of soft animal tissue (Pl. VI, 4). The 
mesenteron contained only small pieces (PI. VII). A similar re- 
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sult was obtained with crickets which had been starved for 

several days and then fed on grains of wheat. The crop contained 

large bits both of the hull and of the starchy endosperm. The — 
mesenteron contained several large bits of hull but no pieces of 

endosperm as large as those in the crop (Pl. VII, 2, 3, 4). 

It will be seen from the foregoing that as a grating for the exclu- 
sion of large particles from the mesenteron the proventriculus has, 
in the cricket, little or no efficiency, since it allows even fragments 
of quartz to pass through it. Indeed a study of the arrangement 
of the backward directed teeth and the strong muscular coat will 
make it evident that particles caught in the proventriculus will be 
forced towards the mesenteron. The action of the proventriculus 
might be compared with that of the rollers in a mill; anything 
caught between the rollers is carried onward, if it is strong enough 
to resist the breaking power of the rollers it will come out unaltered 
on the other siae, if not it will be crushed. 

In many insects the teeth of the proventriculus are so poorly 
developed that they can have little or no triturating action. In 
others this organ serves some spécial purpose as in the honey sac 
of the bee (Cheshire), or the combined pump and valve of the house 
fly (Hewitt). In the cricket, however, the structure of the pro- 
ventriculus and the condition of the food after passing through it 
leave no room for doubt that this organ has a definite triturating 
function. 
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EXPLANATION OF PLATES. 


Plate V. Sections through the proventriculus of Gryllus pennsyl- 
vanicus. All greatly enlarged. 

Fig. 1. Longitudinal section through the median denticles. 

Fig. 2. Transverse section passing through two folds of the 
anterior division of the proventriculus. 

Fig. 3. Surface view of a portion of one of the dental folds 
showing the chitinous partition and four of the transverse 
rows of teeth. 

Fig. 4. Transverse section of proventriculus passing through the 
median denticles. 

Fig. 5. Transverse section of fold cut in the region of the lateral 
denticles. 

Fig. 6. Lateral view of two adjacent inner barbated lobes. 
br. = Bristles of anterior division of proventriculus. 
ch. p.=Chitinous partition between dental folds. 

c. m.= Circular compressing muscles. 
c. v.=Cardiac valve. 

ep. = Epithelium. 

i. b. 1. =Inner barbated lobes. 

in. = Intima. 

1. d.= Lateral denticle. 

]. t. = Lateral tooth. 

m. d.= Median denticles. 
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m. t.= Median tooth. 
o. b. 1. =Outer barbated lobes. 
r. m.= Relaxing muscle. 

Plate VI. Photomicrographs of the contents of the digestive 
canal of cricket. Figs. 1, 2, 8 crop, proventriculus and 
mesenteron of cricket fed on* miscellaneous food. Fig. 4, 
crop of cricket fed on dead insects. 

Plate VII. Fig. 1 mesenteron of cricket fed on dead insects. 
Figs. 2, 3, 4 crop, proventriculus and mesenteron of 
cricket fed on wheat grains. 


NEW POLYDESMOID DIPLOPODS FROM TENNESSEE 
AND MISSISSIPPI. 


By Raten V. CHAMBERLIN, 
Museum of Comparative Zodlogy. 


Of the following underscribed species of millipedes one was 
collected in Mississippi at Agricultural College by Mr. J. W. Bailey, 
while the other four, three of them pertaining to a new genus, were 
taken by Professor R. Thaxter at Burbank in eastern Tennessee. 
The new genus is segregated from Fontaria sens. lat. 


Fontaria pela sp. nov. 


This species when in full color is above deep shining black with 
the caudal corners of the carine and the tip of the last tergite in 
life apparently bright red, fading in alcohol to brown or orange. 
There may or may not be a narrow stripe of the same bright color 
across the anterior border of the first tergite. The lateral region 
of each somite is in the main reddish or orange brown with a black 
stripe down the caudal portion from carina to legs, and a less dis- 
tinct dark stripe in some along the anterior border as well. The 
antennze are somewhat chestnut and the legs are brown. 

The body is proportionately rather slender. It is parallel-sided 
excepting at the ends which are narrowed. The lateral carine are 
moderate in size; the caudal margins of the anterior ones are bent 
forward, those of the middle region less so, and those of the posterior 
ones first straight and then bent caudad, the posterior angles of the 
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last three acutely produced in increasing degree. Carine all 
depressed. 

Head smooth and shining. Vertigial sulcus distinct, ending be- 
tween antennz often in a weak pit-like depression, a more obscure 
sulcus running from here to each antenna, the two forming a very 
obtuse angle. No occipital foveole detected in types. 

In the male the genital processes of the second coxe are short 
and cylindrical. The sternites are without processes excepting for 
low paired rounded bulgings on the third, fourth, and fifth somites. 
- Coxee unarmed. 

The gonopods of the male are strongly pilose with long hairs on 
the mesal side at base, while the coiled blade is more sparsely pro- 
vided with very short hairs. The blade of each gonopod curves 
ventrad and then across the other one, again bending dorsad and 
then back toward its own side as far as the middle line where it 
curves again ventrad at its tip; it narrows gradually distad, becom- 
ing slender, but near the end expands a little into a slightly lanceo- 
late head which is acute and at the base of which on the concave 
side is a short tooth or spine; it is flattened throughout. The basal 
spine is rather stout and somewhat flattened with the acute apex 
bent at right angles to the main axis, and in some showing also a 
small acute point in line with the latter. 

The males are ordinarily obviously smaller than the females. 

Length of type (male) about 34 mm.; width, 7.25 mm. Length 
of a female near 40 mm., with the width 9 mm. The maximum 
male is 41 mm. long and 8.5 mm. wide. 

Locality: East Tennessee; Burbank. Numerous specimens col- 
lected by Dr. R. Thaxter. 


Fontaria ochra sp. nov. 


The types are in general fulvous, with the legs and antenne 
yellow, in most somewhat darker across the anterior region of the 
somites, though in the darkest individual of all the darkest part of 
the somite is in a narrow stripe slightly in front of the caudal 
margin. The general color appearance is much like that of F. 
crass:cutis Wood. The carinz in some are somewhat paler than 
the intervening region. 

Body obviously narrowed at both ends, the sides over most of 
the length being parallel or nearly so. Lateral carine moderately 
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large, not raised at angle to general slope of somites excepting in 
caudal region. Posterior margin of carine in anterior region 
straight, slightly bent caudad in middle region, more so in posterior 
region, but only the last few acutely angularly produced. 

Vertigial sulcus distinct, ending abruptly at or a little above 
upper level of antennal sockets. Occipital foveole 2+2. 

In the male the sternites and the coxe are without special proc- 
esses. 

In the gonopods of the male the principal or distal division is 
stout at the base and narrows gradually distad; it extends ventrad 
and then curves across to the other gonopod and then coils dorsad; 
near the point where it begins the bend dorsad it is somewhat geni- 
culate, the portion beyond the geniculation being more slender 
and somewhat doubly or sigmoidally curved with the acute tip 
bend mesad almost at right angles; it is densely pilose at base on the 
mesal side and less strongly so along the edge to near the level 
where the bend across to the other side begins. The basal process 
is short, straight and acute and extends obliquely caudomesoven- 
trad to near the tip of the principal process of the opposite gonopod. 

Length of type (male) about 35 mm.; width, 10 mm. 

Locality: Mississippi: Agricultural College. Six specimens col- 
lected in the fall of 1916 by J. W. Bailey. 


Nannaria gen. nov. 


Genotype—N. minor sp. nov. 


In addition to the type species, Fontaria tennesseensis Bollman, 
N. media sp. nov. and N. infesta sp. nov., described below, belong 
in this genus. These forms are all small in comparison with Fon- 
taria and are characterized in the main by the structure of their 
male gonopods in which the principal process is rather short and 
nearly straight or only moderately curved, never coiled, and not 
ordinarily passing the median line or crossing that of the other 
side, and in which the basal process is relatively long and slender, 
The genus will be critically defined and discussed in another place, 


Nannaria minor gen. et. sp. nov. 


This is a small species comparable in size to F. tennesseensis. 
The general color of the dorsum in the types is a dull, in one speci- 
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men somewhat smoky brown with the lateral carine paler, yellow- 
ish. A dark median longitudinal dorsal line is evident in the pos- 
terior portion. Antenne and legs yellowish. 

A slender species narrowed decidedly at the ends but elsewhere 
uniform in width. The posterior margins of the anterior somites 
are bent back slightly, those of the succeeding ones in going caudad 
more and more strongly so. The posterior corners of the last three 
pairs of carine strongly produced caudad but not acute, the distal 
ends being strongly rounded, the corners of the others more angular. 

Vertigial sulcus ending as usual at the angle of a transverse arcu- 
ate sulcus between the antennal sockets, the latter sulcus much 
weaker than the vertigial and becoming obscure toward the ends. 

In the male the sternites in the region caudad of the gonopods 
are produced at the ends, adjacent to the legs, caudad into sharp, 
straight conical processes; on the anterior half of the fourth somite 
- are two distally rounded, subconical processes. The genital proc- 
esses of the second coxe are slende1ly conical and short and pro- 
ject subcaudad. Coxe unarmed. In what is regarded as the 
female of this species the sternites are not produced but the coxe of 
the middle and posterior regions are at their distal ends produced 
ventrad into acutely tipped conical processes which decrease in 
size in going cephalad. 

The species is readily distinguished by the character of the male 
gonopods. The principal branch is above the basal joint subcylin- 
drical to below middle of length where it is abruptly narrowed into 
a slender blade which is moderately curved, but not at all coiled, 
its acute tip meeting that of the opposite gonopod at the median 
line. The caudal branch is long though not quite reaching the end 
of the main branch; it presents a decided double or sigmoid 
flexure, the acute tip bending across that of the other one; at the 
level of the first flexure on the ventral side there is a short acute 
spur. 

Length of type (male) near 27 mm.; width, 5.5 mm. 

Locality: East Tennessee: Burbank. A male and female col- 
lected by Dr. R. Thaxter. 


Nannaria media sp. nov. 


When in full color this species is deep chestnut above with the 
posterior corners of the lateral carine yellow. Beneath the color 
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is yellowish brown. On each somite between carina and legs of 
each side two dark stripes, one anterior and one posterior in po- 
sition. The legs are brown, the anterior ones more reddish or 
chestnut, the antennze typically still deeper in color. 

The body is slender as in minor. The posterior margins of the 
lateral carine in the anterior region are straight, in going caudad 
becoming more bent back as usual though none of the posterior 
corners are really produced excepting those of the last three pairs 
of carinse. The processes of the last three pairs of carinze are broad 
and blunt, but not so evenly rounded as in minor, the mesal edge 
between apex and base bulging more than in that species. 

The vertigial sulcus is deep. It bifurcates into two weaker sulci 
below, these not forming a distinct arcuate sulcus, the ends not 
evidently approaching the sockets of the antenne as transverse 
lines. Occipital foveole 2+2. 

In the male none of the sternites bear processes in either the 
posterior or anterior regions. The processes of the second coxe 
are very short and comparatively thick. Coxe unarmed in both 
sexes. 

The male gonopods in general similar to those of minor but the 
principal branch not abruptly narrowed below a cylindrical base, 
the process gradually narrowing from base to the apex and geni- 
culate near beginning of distal third of length, the apex not meeting 
that of the other gonopod. ‘The distal portion flattened in a sub- 
vertical plane, distally truncate with upper and lower corners 
minutely acutely produced; also a point below a little proximad of 
end. ‘The posterior spine is very slender and finely acutely pointed, 
and is nearly straight above its base, running subparallel to the 
main process than which it is much shorter, but the extreme apex 
curving somewhat ectad. 

Length of type (male) about 30 mm.; width, 5 mm. 

Locality: East Tennessee: Burbank. Two males and a female 
collected by Professor R. Thaxter 


Nannaria infesta sp. nov. 


Carine and caudal borders of metazonites dilute red, probably 
bright red in life; metazonites elsewhere olive, the dark color in- 
truding on the carine anteriorly; prozonites olive grey. 
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Body slender, more strongly narrowed cephalad and caudad than 
in media, the attenuation caudad being especially pronounced and 
gradual. The processes of the last carinz shorter and much broad- 
er than in media; the processes of the two preceding segments differ 
in having the mesal margin much less oblique and more nearly 
symmetrical with the outer one, caudally rounded. The caudal 
extension of the posterior ends of the carine begins farther forward 
than in media. 

Vertigial sulcus very deep, ending below on a level with the 
centers of the antennal sockets, not truly bifurcate through there 
is a vague fine line from its lower end to each antennal socket. 

Sternites without processes. 

Principal processes of gonopods gradually narrowing distad 
much as in media, but the glabrous distal region shorter and cury- 
ing more abruptly and more decidedly mesad, the distal, subvertical 

- edge not obtusely excised asin media. The minor dorsal (anterior) 
processes more slender than in media and not subparallel, extend- 
ing each obliquely mesodistad. 

Length of type (male) near 35 mm.; width, 5.5 mm. 

Locality: North Carolina: Cranberry (Coll. Aug. 6, 1896. Rece’d 
for study through Prof. R. Thaxter.) 

The type is abundantly infested with an Empusa. It is in the 
collection of the Department of Cryptogamic Botany at Harvard 
University. 


A NOTE ON LIMATUS DURHAMI THEOBALD. 
By Cs. Lupiow,. 


An interesting omission in the available descriptions of this 
species, so far as the English and American authorities at least are 
concerned, was brought to my attention by the receipt of speci- 
mens sent by Colonel W. H. Wilson, M. C., United States Army, 
from the Canal Zone. 

Neither in Mr. Theobald’s description! nor in that given by 
Howard, Dyar and Knab? is mention made of a very noticeable and 

1 Theobald, F. V., Monograph, Culic. II, p. 349. 1901. Ibid., III, p. 333. 1903. 


2 Howard, Dyar and Knab, Monograph, The Mosquitos of North and Central America and 
the West Indies, III, p. 40. 1912. 
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beautiful marking on the male proboscis, and because of this omis- 
sion I was led to hope that a new species had been sent me. How- 
ever, comparison with the males at the National Museum showed 
the same marking on the specimens there, and then I found in the 
description of S?mondella curvirostris Lavéran' quoted in the mono- 
graph of H. D. & K. the following: ~ 

“‘Prés de son origine elle est sombre 4 la face supérieure et pré- 
sente, 4 la face inférieure un petit disque ovale garni d’ écailles 
d’un bleu trés vif.” 

As a matter of fact this little oval group of scales is very bril- 
liant and suggests a sapphire set in the dark proboscis. 

As this marking seems to have escaped entirely the notice of 
both the authorities mentioned it is perhaps worth while to call 
attention to it. 


Army Medical Museum, 
Washington, D. C., 
August 14, 1918. 


NOTES ON CLOSTEROCERUS CINCTIPENNIS ASHM., 
IN NEW JERSEY (HYMENOPTERA) 


By Harry B. Weiss anp Auan S. NICOLAY 
New Brunswick, N. J. 


This species not heretofore recorded from New Jersey has been 
found by us at the following localities: New Brunswick, Jamesburg, 
Highbridge, Trenton, Bridgeton and Plainfield, and undoubtedly 
occurs in many other places in the state. It was described by 
Ashmead in his paper “ Descriptions of Some New North American 
Chalcididze”” which appeared in Vol. XX, p. 104-1888 of the 
“Canadian Entomologist” and the habitat given is United States. 
It is also listed in “The Hymenoptera or Wasp-like Insects of 
Connecticut” as probably occurring in that state. Neither of the 
above publications mentions the hosts. 

In New Jersey we have found C. cinctipennis to be parasitic upon 
the eggs and larve of Brachys ovata, the eggs of Brachys aerosa and 


1 Laveran, C. R., heb. Soc. Biol., liv. 1160. 1902. 
2 Identified by A. B. Gahan. 
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the larve of Phyllonoryter hamadryadella and P. ulmella, all of 
which are leaf miners. Its habits are therefore similar to those of 
other members of the genus and allied genera. During the sum- 
mer of 1918, it appeared to be more common in the Brachys eggs 
and the larvee of P. ulmella than in the other hosts and only on one 
occasion was it bred from the larva of Brachys ovata. It consti- 
tuted a serious pest in the eggs of Brachys sp., which we were trying 
to rear and was very common in the mines of P. ulmella. Adults 
of C. cinctipennis were most plentiful about the first week of July 
and the pupal stage required about two weeks. 

The eggs of Brachys ovata and B. aerosa are too small to support 
more than one parasitic larva but the mines of P. ulmella sometimes 
contained as many as six pup and the size of the mine indicated 
that only one larva of P. ulmella had been present. All of the 
Brachys egg except the shell is consumed by the larva of C. cincti- 
_ pennis and pupation takes place within the shell. In the case of 
the larva of P. ulmella, everything is consumed except the outer 
skin and the alimentary canal and pupation takes place anywhere 
within the mine. The eggs of Brachys which are normally whitish 
and semitransparent before hatching become black when parasit- 
ized. The larve and pupe of C. cinctipennis appear to be very 
similar to those of other members of the family. 

Larva: Length 1.835 mm. Width 0.4 mm. Grublike, whitish, 
subcylindrical, glabrous, rounded anteriorly, pointed posteriorly, 
anal segment divided, segmentation indistinct, oral cavity on 
median ventral surface of head, mandibles almost invisible. 

Pupa: Length 1.4mm. Width0.5mm. Naked, shining black. 
The pupa is anchored to the floor of the mine with its posterior end 
within the cast skin of the larva. Upon holding the leaf up to the 
light the pupa is seen to be surrounded by from five to eight dark 
spots arranged more or less symmetrically. These dots are the 
ends of excrement like supports or beams which run from the roof 
to the floor of the mine and which undoubtedly prevent the upper 
and lower leaf surfaces from caving in on the pupa and probably 
interfering with development. These supports are also present in 
the parasitized Brachys eggs. 

Adult: The following is Ashmead’s description of the male: 

“Length .04 inch. Head, pleura, sternum, metathorax and 
abdomen blue; collar, mesothorax and scutellum golden green 
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strongly punctate. Head emarginate in front and consequently 
very thin anteroposteriorly. Antenne brown-black, hairy. Legs 
brown, trochanters, tips of tibize and tarsi pale or whitish. Wings 
hyaline, fringed with long hairs, forewings with a brown band ex- 
tending across the stigmal region and another at the apical margin.” 


‘ 


FIRST ACCOUNT OF A THERMOTROPISM IN ANOPHELES 
PUNCTIPENNIS, WITH BIONOMIC OBSERVATIONS. 


By Werner MaArcHanp. 
Department of Animal Pathology, Rockefeller Institute for 
Medical Research, Princeton, N. J. 


In the fall of 1915, while taking part in a survey of the breeding- 
places of Anopheline mosquitoes in the neighborhood of Princeton, 
in codperation with the local Mosquito Extermination Commission, 
the writer made certain observations on the mosquitoes encount- 
ered. This account is restricted to a few facts which appear to be 
new or serve to clear up some doubtful point in the life history of 
the mosquitoes.! 


I.. Bionomices of the Larve. 


In the Princeton region, only two species of Anopheles have been 
recorded, these being A. quadrimaculatus and A. punctipennis. 
The latter species is by far the more common, but, since King’s 
experiments (1916),? it cannot be regarded as entirely harmless. 
It is doubtful, however, whether this species, which has been found 
to occur as far north as Boston, Mass. (Th. Smith),? is also in the 
northern states a regular carrier of malaria. 

The larvee of A. punctipennis were kept captive in large numbers 
and lived best in a flat dish which was left uncovered in order to 
give free access to the air. In a dish about eight inches in diam- 

1 The writer wishes, on thia occasion, to express his thanks for the kind helpfulness through 
which his work was facilitated by Professor E. G. Conklin and Professor Ulric Dahlgren of 
Princeton University. Dr. Conklin also had the kindness to revise the English of the MS. 

2 King, W. V. Experiments on the development of malaria parasites in three American 
species of Anopheles. Jour. Exp. Med., Vol. 23, pp. 703-716, 1916. 


* Theobald Smith. Notes on the Occurrence of Anopheles punctipennis and Anopheles 


quadrimaculatus in the Boston suburbs. Jour. Bost. Society of Medical Sciences, Vol. V, pp. 
321-324, 1901. 
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eter, filled to a depth of about one and one-half inches with water 
from a pond, more than two hundred Anopheles larve, mostly 
collected in a half-grown stage, many of them in very young stages, 
developed into pupe. The pupz when formed were taken out 
with a pipette and transferred to another jar with provisions for 
the adults to hatch. 

In order to rear Anopheles larve successfully, it is necessary to 
feed them, and this fact has not been sufficiently emphasized. It 
was found that certain unicellular surface algee, the species of which 
could not be determined, form a very satisfactory food. These 
algee developed freely in one of the glass-covered aquaria in the 
Vivarium of Princeton University. In this aquarium they covered - 
the whole surface of the water in a continuous green sheet, which 
was wrinkled and folded in places through the excessive develop- 

ment of the alge. In order to transfer these to the culture dishes 
it was sufficient to dip the finger into this stratum and then dip it 
Into the Anopheles-basin; here the alge, upon reaching the clear 
surface of the water, would immediately spread out over the whole 
surface in the form of a thin, opaque, green layer. The Anopheles 
larvee would at once start feeding upon these minute alge, a clear 
area soon forming around the head and mouthparts of each larva. 
Before evening, the larve had cleared the whole surface of alge. 
The procedure was repeated at night in order to provide food for 
the larvee to last until the next morning, when again the alge had 
been completely devoured. In this way they were fed regularly 
twice daily. Under ordinary conditions, when Spirogyra or other 
filamentous alge are given as food (C. A. Smith),! many larve 
usually die, because, as a matter of fact, their natural way of feed- 
ing is at the surface. Howard, Dyar, and Knab (1912)? suggest 
that, to provide food the jars in which Anopheles larvee are grown, 
should be kept uncovered, “in order that the dust from the air may 
settle continuously upon the water.’ Undoubtedly, the Ano- 
pheles larvee may feed on surface bacteria or protozoa, but in 
absence of green plants, the contamination of the water often causes 
death. When surface algze are given, as in the case here recorded, 
practically no larve are lost, because these algee produce oxygen 


1 Cora A. Smith. The Development of Anopheles punctipennis Say. Psyche, Vol. XXI, p.1. 
2 Howard, Dyar, and Knab. The Mosquitoes of North and Central America and the West 


Indies. Vol. I, 1912. 
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in abundance, and the water does not have to be renewed at all. 
The quantity of algee devoured by the larvee was quite considerable. 
Lack of attention to this detail may perhaps explain the frequent 
failures in rearing Anopheles larve.! On the other hand, the use of 
surface algee as food may serve to determine with exactness the 
quantity of food consumed by a single larva, since the algz, under 
carefully chosen conditions, cover the surface quite evenly in a 
layer of measurable thickness, and therefore the quantity of alge 
present on a surface of given dimensions and consumed in a given 
time may be estimated or calculated, and, divided by the number of 
larvee feeding on this surface, would give the quantity consumed by 
a single larva. However, as the season was advanced, and the 
larvee were transforming into pupe, this experiment was not carried 
out. 

The larvee showed in a remarkable degree the characteristic in- 
stinct spoken of by Zetek,? to drop to the bottom when a shadow 
passed over their heads. When the writer came near them, in 
the morning, after they had been completely undisturbed for many 
hours, the phenomenon was particularly striking. The larve 
would drop almost simultaneously and then would remain at the 
bottom for several minutes. 

In this connection, it may be noted that Graham has stated that, 
in the Sudan, microscopic fresh-water alge form the principal food 
of Anopheles, a fact not unimportant for their control, since it 
may be that the mosquitoes may be kept in check by methods 
aiming at a destruction of the alge.* 


II. Bionomics of the Adult Stage. 


The resting position of Anopheles has often been used as a char- 
acteristic to distinguish the malarial mosquito from other species, 
the Anopheles holding the body, as a rule, at a certain angle to the 
surface on which they are resting. This angleis, in A. punctipennis, 
usually about 45°; Nuttall and Shipley’s illustration as reproduced 


1 W. M. Graham (A study of Mosquito larve, Jour. Ent. Research, Vol. I, 1910) has stated 
correctly that failure to rear the larve is not to be wondered at when it is recognized that mos- 
quito larve require a constant supply of special food, consisting usually of living fresh-water 
alge. In the absence of alge the larvee become cannibalistic and destroy one another. 

* Zetek, James. Behavior of Anopheles albimanus Wiedemann and tarsimaculatus Goeldi. 
Ann. Ent. Soc. of America, VIII, 1915, p. 221 ff. 

*Graham, loc, cit.; these alge were not surface algw but were suspended in the water; as 
stated, however, the Anopheles larva is mainly a surface feeder. 
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by J. B. Smith (Mosquito-control exhibit, N. J. State Museum),! 
in which it is represented to form a right angle with the surface, is 
an extreme case and not quite typical. It seems, 
however, that mosquitoes which rest for many 
hours in the same place, assume a more oblique 
position than do these which have just alighted. 
These characteristics apply only to Anopheles 
punctipennis, not to A. quadrimaculatus. Hiber- 
nating females of the latter species were ob- 
served beyond doubt in a resting position in 
which the body was held about parallel to the 
resting surface, as illustrated in the accompany- 
__ ing drawing from nature (Fig. 1). Hence, they 
Fig. 1. Resting ‘ : 3 : 
position of hiber- CaN be easily mistaken for Culex if only the resting 
nating female of position is taken as a criterion.” 
eae pies Concerning the biting position of Anopheles, 
Sketch-drawing Nuttall and Shipley’s illustration (J. B. Smith, 
po ile. N. J. State Museum exhibit) is not entirely 
correct (Washburn),? and H. P. Johnson‘ is in error in 
assuming that the mosquito must necessarily bite with proboscis 
inserted at a right angle. As a matter of fact, A. punctipennis 
will insert the proboscis usually at an oblique angle, the mosquito 
biting in a position much like the resting position, and the line of 
the proboscis forming the continuation of the longitudinal axis of 
the body. This is evidently of advantage for the sucking mech- 
anism. 


Ill. The Biting Instinct due to a Thermotropic Reaction. 


Observations were also made on the biting instinct, which as it 
seems, is determined mainly by thermotropism. Patton and 
Cragg (1913) have reported’ that Howlett observed that females of 


1 Nuttall and Shipley. The structure and biology of Anopheles maculipennis, Jour. of 
Hyzgiene, 1901. 

2 Howard (loc. cit. p. 205) has recorded the same fact for A. quadrimaculztus hibernating in 
barns in southern Idaho. 

3 Washburn, F. L. Economic Entomology at the World’s Fair. Science N. S., Vol. 
XX, No. 518, 1904, and ‘‘The Biting position of Ano >heles.’’ Science, N. S., Vol. XXI, p. 
228, 1905. 

4J.B.Smith. How does Anopheles bite? Science, N.S., Vol. XXI, pp. 71-72, 1905. 

6 Patton and Cragg. Textbook of Medical Entomology. London, Madras and Calcutta, 
1913. 
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Stegomyia scutellaris were attracted by the hot air radiating from 
a test tube filled with hot water. On the other hand, shed blood 
and sweat did not attract the 2 @ of this species and Culex fatigans 
any more than water. Howlett’s experiments were not known to 
me at the time when these observations were made, and since they 
were obtained independently of other observers, and the phenom- 
enon was not known to apply to Anopheles, I may briefly report on 
them here, especially as data on thermotropism in insects are very 
scanty. The Anopheles which were kept in lamp chimneys for 
other purposes, were fed on apple jelly which was spread out on a 
glass plate. In order to prevent the mosquitoes soiling their legs 
and wings, the jelly was covered with filter paper. In the inten- 
tion of providing a food as natural as possible, I heated the apple 
jelly on the glass plate, assuming that it would then be taken more 
readily. This was in fact the case. The mosquitoes came quickly 
to the filter paper and would bite through it as if it were human 


£Q 


Fig. 2. Arrangement used in demonstrating the thermotropism of mosquitoes. 


skin. The question suggested itself whether they were attracted 
by the odor of the jelly or, possibly, by the heat radiating from it. - 
Being curious whether the mosquitoes would be attracted also by 
heat alone, I substituted for the glass plate which was covered with 
jelly, a clean one which was heated to a degree fairly above human 
body temperature but, of course, not excessive, and covered with 
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filter paper in the same way as before, in order to provide a foot- 
hold for the insects. The mosquitoes were attracted under these 
conditions in the same way as if food had been present, each one 
attacking the surface of the filter paper which covered the glass 
plate, and all bending their proboscis in repeated efforts to pierce 
the surface. The number of mosquitoes used was about five or 
six at a time. The arrangement was that given in the diagram 
(Fig. 2). If several mosquitoes are used in biting experiments, 
there will usually be some individuals which will show no inclina- 
tion to bite, but the percentage of individuals not attracted by the 
heated glass plate, was about the same, and not greater than in the 
biting experiments. The males showed the same tropism as the 
females but much less strongly. As soon as the glass plate had 
cooled off, the mosquitoes became indifferent. However, the 
experiment could be repeated with the same mosquitoes as also 
-with different sets and always with the same results. 

These observations, taken together with those made by Howlett, 
indicate that this thermotropic reaction is a very. important factor 
to be considered in the analysis of the bloodsucking instinct. 

I have, since, tried to confirm these facts by observations on 
other species of mosquitoes, but so far have used only the hiber- 
nating females of Aédes sylvestris. These, however, did not show 
even a trace of the thermotropic reaction observed in A. puncti- 
pennis. On the other hand they also consistently refused to bite, 
though various food other than blood was readily accepted. Fe- 
males of Anopheles are known to bite occasionally in winter, and 
therefore, usually hibernate in stables where blood can be obtained 
(Grassi and others; see Howard, Dyar and Knab),' while Aédes 
which hibernates in cellars, seems not to bite at all during the winter 
even if brought into a heated room. The absence of thermotropism 
would, therefore, in this case, be only an adaptation to the con- 
ditions of hibernation, during which no blood food is taken, and it 
is perfectly possible, that Aédes sylvestris will be found thermo- 
tropic during the “biting season” unless, in this genus, other 
tropisms are involved. 


1 Loe. cit. p. 206-209. 
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EXCHANGE COLUMN. 


Notices not to exceed four lines in length concerning exchanges desired of speci- 
mens or entomological literature will be inserted free for subscribers, to be run as 
long as may be deemed advisable by the editors. 


x 


Cynipidae,—galls or the bred makers,—of the world desired for exchange or 
purchase. Will determine North American material. Address; Alfred C. Kinsey, 
Bussey Institution, Forest Hills, Mass. 


Wanted: Psyche, Vol. IX, No. 300 (April, 1901). Address, giving price, Libra- 
rian, Stanford University, Cal. 


Sarcophagide from all parts of the world bought or exchanged according to 
arrangement. North American material determined.—R. R. Parker, State Board 
of Entomology, Bozeman, Mont. 


Wanted: Insects of any order from ant nests, with specimens of the host ants, 
from any part of the world; also Cremastochilinz of the world. Will give cash 
or Coleoptera, Hymenoptera and Diptera from the United States—Wm. M. Mann, 
Bussey Institution, Forest Hills, Boston, Mass. 


Want to correspond with collectors of Noctiudze in Northern Massachusetts. 
Subject to supply will pay any reasonable price for good specimens Catocola 
sappho.—Howard L. Clark, P. O. Box 1142, Providence, R. I. 


Wanted: Old Series Entom., Bul. 1, 2, 3, 33; Technical Series 4, 6,7; Insect Life, 
vol. 4-6; Jour. Applied Microscopy I, N. Y. State Entom. Rep. 3, 4; Fitch Rep. 
7, 8, 18.—Philip Dowell, Port Richmond, N. Y. 


Wanted: Insects of the family Embridz (Scoptera). I would give insects of 
any order except Lepidoptera. I would like to correspond with persons interested 
in this family.—Raoul M. May, 2202 W. 10th St., Los Angeles, California. 


Wanted: To exchange, or purchase for cash, specimens of the Genus Apante- 
sis from any locality. Also to purchase rare Catocale.—Samuel E. Cassino, Salem, 
Mass. 


Wanted: 19th Illinois Entomological Report; Coleoptera of Southern California, 
by H. C. Fall; Notes on Lachnosterna of Temperate North America, by J. B. 
Smith; Complete Works of Thos. Say, Le Conte edition—J. S. Wade, U.S. 
Bureau of Entomology, Washington, D. C. 


Wanted for cash: Lowest representatives of all families of insects, preserved 
in fluid ——G. C. Crampton, Amherst, Mass. 


Wanted: Living’ larval material of Tabanide, obtainable by sifting the soil at 
edge of water.—Packing in wet material, not water, each larva separate. Will 
send collecting outfit. Exchange insects of any order, or cash.— Werner Marchand, 
10 Dickinson St., Princeton, N. J. 


For Sale: A large collection of Javanese butterflies. Letters with particulars 
regarding desired species and families may be addressed to G. Overdykink, Agri- 
cultural School, Soekaboemi, Java, Dutch East Indies.’ 


Ward’s Natural Science Establishment 


84-102 College Ave., Rochester, N. Y. 


Best equipped establishment in the United States for furnishing Entomo- 
logical Supplies and Specimens 


Special attention is called to our 


American Ent. Insect Pins. 

Hand made Schmitt and other Insect boxes. 

Cabinets and Exhibition Cases of the finest workmanship. 

Life Histories of Insects of Economic Importance, in Riker Mounts, 
Pasteboard and Wooden Exhibition Cases, and Preparations in Alcohol. 

Type, Mimicry and Protective coloration collections. 

Collections of Household, Garden, Orchard, Forest, and Shade tree pests. 


Fine specimens representing Sexual and Seasonal Dimorphism, and 
warning colors. 


Our stock of Exotic Insects is unsurpassed, shipments from our collectors 
abroad arriving nearly every week. 


The following lists are sent free on application: 


116. Biological material for dissection. 

125. Life histories of economic insects. 

128. List of living pupae. 

129. Exotic Lepidoptera. 

130. North American Lepidoptera. 

131. Exotic Coleoptera. 

132. North American Coleoptera. 

143. Type, Mimicry, etc., collections. 

145. List of Pest collections. 

147. List of Butterflies for trays and decorative work. 
C-30. Catalogue of Entomological supplies. 


Amer. Ent. Co. price list of Lepidoptera. 80 pages. Price 25c. Free 
to our customers. 


New illustrated catalogue of Insects ready for distribution. 


Ward’s Natural Science Establishment 
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Exchange column, 18, 37, 69, 97, 116, 
136. 

Fontaria glendalea, 28. 

Fontaria mimetica, 29. 

Fontaria ochra, 123. 

Fontaria pela, 122. 

Fucellia pictipennis, 33. 

Fustiger schwarzi, 105. 

Gastrodes, 85. 

Genitalia of male insects, 37. 

Geophilus mordax, 23. 

Gnamptopsilopus, 35. 

Gnathomerium umbraticum, 23. 

Grasshoppers, Mermis parasite of, 12. 

Gryllus, proventriculus of, 117. 

Hemiptera, notes on, 64. 

Hemiscolopendra punctiventris, 24. 

Hereeus, 75. 

Holymenia, 4. 

Immunity principles in insects, 39. 

Joblotia digitata, 66. 

Kolenetrus, 78. 

Leptoglossus, 3. 

Lygocoris, 76. 

Limatus durhami, 127. 

Lipeurus dovei, 46. 

Lipeurus lineatus, 146. 

Lithobius mordax, 24. 

Lithobius transmarinus, 24. 

Lonchoptera, males of, 33. 

Lygveidee, synoptic keys to, 71. 

Malezonotus, 83. 

Mantoidea, 5. 

Mecoptera, male genitalia of, 47. 

Melanolestes abdominalis, 64. 


Index 


Melanoplus parasitized by Mermis, 12. 

Mermis ferruginea, 12. 

Mermis parasitic on Grasshoppers, 12. 

Microcoris, 72. 

Microphylia, 4. 

Mississippi, Diplopoda from, 122. 

Monarda punctata, 34. 

Mosquitoes, thermotropism in, 130. 

Myodochus, 74. 

Myriapoda, new, 23. 

Myrmecophila americana, 104. 

Myrmecophila pergandei, 104. 

Myrmecophila prenolepidis, 104. 

Myrmecophilous insects from Cuba, 104. 

Nannaria, 124. 

Nannaria infesta, 126. 

Nannaria media, 125. 

Nannaria minor, 124. 

Nannaria tennesseensis, 124. 

Narnia femorata, 2. 

Narnia inornata, 2. 

Narnia, key to species of, 2. 

Narnia snowi, 2. 

Narnia wilsoni, 2. 

Nematode parasite of grasshoppers, 12. 

Neuroptera, male genitalia of, 47. 

New England Odonata, 106. 

Odonata from New England, 106. 

Orasema minutissima, 106. 

Oriental moth, parasite of, 17. 

Orthea, 76. 

Otocrytops sexspinosus, 24. 

Ozophora, 86. 

Palzodictyoptera, 5. 

Pandictyoptera, 5. 

Panplecoptera, 5. 

Parajulus nigrans, 27. 

Paromius longulus, 76. 

Perigenes, 77. 

Petissius diversus, 87. 

Phlebotomic Jassid, 101. 

Phyllonorter hamadryadella, parasite of, 
129. 

Phyllonorter ulmella, parasite of, 129. 

Phormia terre-nove, 33. 

Platydesmus lecontet, 24. 

Plecoptera, terga of, 4. 

Plinthisus, 71, 81. 

Polydesmoid Diplopoda, new, 122. 

Prenolepis longicornis, 104, 105. 

Proventriculus of Gryllus, 117. 

Pseudocnemodus, 79. 

Pseudopamera forreri, 76. 

Psilopodinus, 35. 

Psilopus, 35. 

Psocidee, male genitalia of, 47. 

Ptochiomera, 77. 

Pulsatile vessels in Aphids, 15. 

Pyrameis—see Vanessa. 

Ranatra, pulsatile vessels in, 16. 
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Reticulotermes lucifugus, 99. 

Rhaptus, 87. 

Rhitidophorus indentatus, 105. 

Rhyparochromine, key to, 71. 

Rhyparochromus plenus, 78. 

Rhyparochromus sodalicus, 83. 

Salacia delineata, 82. 

Scolopostethus, 86. 

Scutigera forceps, 24. 

Simondella curvirostris, 128. 

Sisamnes contractus, 77. 

Solenopsis geminata, 105. 

Sozibus providens, 24. 

Spheerobius, 75. 

Sphragisticus, 83. 

Stegomyia scutellaris, biting habits of, 
134. 

Stenoscelidia, 4. 

Stygnocoris, 81. 

Tarpeius, 4. 

Tempyra, 80. 

Tennessee, Diplopoda from, 122. 

Tennessee, Myriapoda from, 23. 

Terga of insects, 4. 

Termes lucifugus, 99. 

Termes flavipes, 99. 

Termite, European in U. S., 99. 

Theatops posticus, 23. 

Themira putris, 34. 

Thermotropismr in Anopheles, 130. 

Thorax, sclerites of, 4. 

Togolentus, 86. 

Toxoptera aurantit, 88. 

Toxoptera nigra, 88. 

Toxoptera scirp, 88. 

Trapezonotus, 83. 

Trapezonotus rufipes, 83. 

Trapezus, 88. 

Trichoptera, male genitalia of, 47. 

Trichoprosopon nivipes, 66. 

Trichoprosopon wilsoni, 66. 

Trioza alacris in New Jersey, 59. 

Trioza lauri, 63. 

Uhleriola, 84. 

Uranocoris, 3. 

Valonetus, 78. 

Valtissius, 87. 

Vanessa atalanta, 114. 

Vanessa cardui, 113. 

Vanessa cardui edwardsi, 113. 

Vanessa carye, 111. 

Vanessa carye intermedia, 111. 

Vanessa carye letcheri, 112. 

Vanessa carye muellert, 111. 

Vanessa, variations in, 110. 

Wasmannia auropunctata, 106. 

Wing bases of insects, 4. 

Xerocoris, 1. 

Xestocoris, 87. 

Zeridoneus, 76. 

Zoraptera, 5. 
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| UCCESSFUL Text and Reference Books that you 


want in your library and in your classes. 


wane 


OPTIC PROJECTION 


SIMON HENRY GAGE, Professor Emeritus of Histology and Embry- 
ology, Cornell University, and HENRY PHELPS GAGE, Ph.D., 
Cornell University. 

_ This is a very comprehensive work dealing fundamentally and prac- 
tically with the Magic Lantern, the Projection Microscope, the Reflect- 
ing Lantern and the Moving Picture Machine. Library Binding. 
730 pages. Over 400 figures. Postpaid, $3.00 


HANDBOOK OF MEDICAL ENTOMOLOGY 


WM. A. RILEY, Ph.D., Professor of Insect Morphology and Para- 
sitology, Cornell University and O. A. JOHANSEN, Ph.D., Pro- 
fessor of Biology, Cornell University. 

— A concise account of poisonous, parasitic and disease-carrying insects 

and their allies, including descriptions and illustrations of the principal 

| species, with keys for their determination, and methods of control. 
~{ Bound in Library Buckram, medium 8vo. 350+ VIII pages. Send for 
| sample pages. — Price, $2.20 Postpaid 
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THE MANUAL FOR THE STUDY OF INSECTS 
J. H. COMSTOCK, Professor Emeritus of Entomology, Cornell Uni- 

versity. ; 

For past 20 years and still the leading college text. Now rapidly 
going into schools as a reference guide to insect study. 700 pages. 


700 illustrations. Mailing weight, 4 lbs. $3.75 Net 
Zz THE NATURAL HISTORY OF THE FARM 
| J. G. NEEDHAM, Professor of Entomology, Cornell University. 
ss A recent successful addition to Natural Science Literature. Well 


arranged for class work and for private study. 300 pages. Illustrated. 
~ Postpaid, $1.50 


THE HANDBOOK OF NATURE-STUDY 


A. B. COMSTOCK, Assistant Professor of Nature Study, Cornell 

University. 

The most extensively used Nature-Study text before the public. 
Over 200 lessons on common birds, animals, insects, plants, trees, stars 
and the weather worked out in detail for teachers and pupils. 950 pages. 
1,000 illustrations. Send for circular. rt : 

Bound in one vol., $3.25 Net, mailing weight, 5 lbs. 
Bound intwo vols., 4.00 Net, mailing weight, 5} lbs. 


For sale at all book stores or shipped direct from 


THE COMSTOCK PUBLISHING COMPANY, Ithaca, N. Y. 
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The Celebrated Original Dust and Pest-Proof 


METAL CABINETS 


FOR SCHMITT BOXES 


) D, 

These cabinets have a specially constructed groove or trough around the front, lined 
with a material of our own design, which is adjustable to the pressure of the front cover. The 
cover, when in place, is made fast by spring wire locks or clasps, causing a constant pressure on 
the lining in the groove. The cabinets, in addition to being absolutely dust, moth and der- 
mestes proof, are impervious to fire, smoke, water and atmospheric changes. Obviously. 
these cabinets are far superior to any constructed of non-metallic material. > 


The interior is made of metal, with upright partition in center. On the sides are metal 
supports to hold 28 boxes. The regular size is 42} in. high, 13 in. deep, 183 in. wide, inside — 
dimensions; usually enameled green outside. For details of Dr. Skinner’s construction of this _ 
cabinet, see Entomological News, Vol. XV, page 177. . 

METAL INSECT BOX has all the essential merits of the cabinet, havin a groove, 
clasps, etc. Bottom inside lined with cork; the outside enameled any color desired. The reg- 
ular dimensions, outside, are 9 x 13 x 2} in. deep, but can be furnished any size. : 

WOOD INSECT BOX.—We do not assert that this wooden box has all the qualities at 
the metal box, especially in regard to safety from smoke, fire, water and dampness, but the 
chemically prepared material fastened to the under edge of the lid makes a box, we thinks 
superior to any other wood insect box. The Pottome is cork lined. Outside varnished. Fon 
catalogue and prices inquire of 


BROCK BROS., Harvard Square, Cambridge, Mass. 


500 PIN-LABELS 25 CENTS! All Alike on a Sting 


Smallest Type. Pure White Ledger Paper. Not Over 4 Lines nor 30 Characters 
(13 to a Line). Additional Characters 1 cent each, per line, per 500. Trimmed. 


CAMBRIDGE ENTOMOLOGICAL CLUB 


A regular meeting of the Club is held on the third Tuesday 
of each month (July, August and September excepted) at 7.45 — 
p. M. at the Bussey Institution, Forest Hills, Boston. The 
Bussey Institution is one block from the Forest Hills Station of 
both the elevated street cars and the N. Y., N. H. & H. R. R. 
Entomologists visiting Boston are cordially invited to attend. 


